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FAILURE MODES EFFECTS ANALYSIS (FMEA} -- CRITICAL HAROWARE
HUMBER: 03-3-2102-X

SUBSYSTEM NAME: DRB[TAL MANEUVERING SYSTEM [OM3}
REVISION : 2 04/10/390
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PART NAME PART NUMBER
YENOOR NAME YENOOR NUMEER
LRU : FEED LINE, FROP X-FEED {0V102} W070-435011
MOALC
LR : FEEDLINE, X-FEED (103 & SUBS) ¥07C-435C21
MIAL
PART DATA
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EXTENDED DESCRIFTION OF PART {NDER ANALYSIS:
FEED LINE, PROPELLANT CRGSS-FEED (INCLUGING MECHANICAL FITTINGS).

QUANTTTY OF LIKE [TEMS:
2 SETS

FUNCTION:

CROSSOVER LIMES PROVIDE FOR OMS ENG RCS PROFPELLANT FEED BETWEEM THE
FODS. A MACHINED FLANGE (VQ70-435C47-001, 02, 003, J04) WELDED T2 THE
CROSSFEED LINE 1S USED TO EFFECT CONMECTION BETWEEN VEHICLE AND POD.
THE FLANGE MATES AT THE INTERFACE BY USE OF SIX RO 111-4009-0410 1/4 IN
BOLTE ATTACHED AT THE PGOD BY MUT PLATES. THE FLANGED COMMECTION
UTILIZES REOUNOANT SEALS (FLUORQCARBON PN RFO0631-2 & 4], MATLNG
ADJUSTMENT IS PROVIODED BY USE QF THREE GIMBAL JOIHTS FOR Oy-103 AND
OW-104, MATING ADJUSTMENT FQR OV-102 [S PROVIDED BY A FLEX HQSE
ASSEMBLY. CROSSFEED FROPELLANT LIME DESCRIPTION - ov-102, 21-6-955
LINES 2.0 X .035 (PDD) AND 2.5 X .035 (ORBLTER)., A MACHINED FLAMNGE
WITH REDUNDANT SEALS IS USED TQ EFFECT CONNECTION BETWEEN POD AND

CYEHICLE., MATING ADJUSTMENT IS PROVIDED BY A FLEX HOSE BSSEMBLY,

- O¥-103 104, 21-6-9 55 LINES 2.0 % .035 (POD} AND 1.5 X 028 (ORBITER).
A MACHINED FLANGE WITH REDUNDANT SEALS IS USED TO EFFECT CONNECTION
BETWEEN POD AND VEHICLE. MATING ADJUSTMENT I3 PROVIQED 2Y 2 GIMBAL
JOINTS IN EACH LINE, DUAL SEAL FITTINGS ARE UTILIZED FOR
INSTRUMENTATION.
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. FAILURE MODES EFFECTS ANALYSIS (FMEA) - GRITICAL FATLURE MODE
NUMBER: 03-3-2102-01

REVISIONS e 02/10/9C
SUBSYSTEM: GREITAL MANEUVERTNG SYSTEM fOMS)
LRU t72ed LINE, PRODP X-FESH (OVW1ID2) CRITICALITY GF THIS
[TEM NAME: FEEDLINE, {-FEZQ {103 & SLP FAILURE MODE:1.1

LS
—

FATLURE MODE;
STRUCTURAL FAILURE, PLPTURE, EXTERNAL LEAKAGE.

MISSTON PHASE;

PL “RELAUNCH
LO LIFT-0FF
0 ON-CREIT
0o OE-ORBIT
LS LANGING 5AFING

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 "COLUMBIA
: 103 JISCOVERY
+ 154 ATLANTIS

CAUSE:-

MATERIAL DEFICIENCY {SULPHIDE STRINGER), WELD DEFECT/CRACK, STRESS
. CORROSTON, TEST/FAB/INSTALLATION OAMAGE, VIBRATION, MECHANTICAL SHOCK,

EXCESSIVE PRESSURE SURGE. FAILED CLOSE OF A.L. MOTOR VALYE RELIEF

DEVICE.

CRITICALITY 1/1 OURING INTACT ABORT GMLY? NOQ
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REDUNDANCY SCREEN A) N/4

B; N/A

¢} N/

PASS/FAIL RATIONALE:

A) -

B)

€)

________________________ - FAILRE EFFeCTS -
(A) SUBSYSTEM:

SUBSYSTEM GEGRADATION - LOSS OF PROPELLANT DURING ENTERCONNECT QR
CROSSFEED OPERATIONS.
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FATLURE MODES EFFECTS ANALYSIS (FMEA) —- CRITICAL FAILURE MODE
NUMBER: 03-3-2102-01

{B) INTERFACING SUBSYSTEM{S):

SMABILITY ~0 USE CROSSFESD LIME (REQUIRED TSR ARDRT JUMPY L ALED
REQUIRED FOR REACTION ~0 OME FATLURES. CORRASION DAMAGT IN SAL/NZITEZ
~FT COMPARTMENT. INAB[LITV 70 INTERCIHMES™ =0 #Cs.

(C) MISSION:
ABJR™ DECISION.

(D) CREW, VEHICLE, AND ELEMENT{S}:
PO3SIBLE LGSS OF CREW/VERICLE [F LEAK RESULTS IN EXCESSIVE PROPELLANT
LOSS DR DAMAGE TG TRS/STRUCTURE,

(E) FUNCTIOMAL CRITICALITY EFFECTS:
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(A) DESIGM: .
FACTOR QF SAFETY [S 1.3 ¥ MAXIMUM GPERATING (SURGEY PRESSURE - 90C FS3
(L 172"}, 700 PSI (2 1/2° 4MD 1/4"}. WELDED CONSTRUCTION ELIMINATES
JOINTS & LEAK PATHS. ANNEALED AREA DUE TO WELDING BACKED UP BY
SLEEVES. FASTZNING CLAMPS ALLOW FREEDOM OF MOVEMENT. TUSING BENOS ARE
CONTROLLED BETWEEN FIXED POINTS TO FACILITATE INSTALLATION &
ACCOMMODATE VEHICLE GROWTH & MOVEMENT. INSTALLATION STRESS AMALYSIS
PERFORMED. DUAL HEATER CIRCUITS AND [NSU'ATED LINES MRINTAIN LINE
TEMPERATURE WITHIN ACCCPTABLE LIMITS.

a (B} TEST:
QUALIFICATION TEST
TUBING CERTIFICATION TESTS PERFORMED PER SO-H-0205 [NCLUDED PRESSURE
CYCLING AND FATIGUE FOR TYPICAL SHUTTLE LINES AND JOINTS. LINE
PRESSURE SURGE TESTING WAS CONDUCTED. POD PORTION OF CROSSFEED LINES
TESTED AS PART OF POD ASSEMBLY YIBRO ACOUSTIC TESTING AT J5C (131
EQUIVALENT MISSIONS). APPROX 7 YEARS PROPELLANT EXPOSURE AT WSTF.
SIMULATED CROSSFEED LINE INCLUDED AS PART DF WSTF TEST ARTLCLE FOR
CEFINITIGN OF PRESSURE SURGE & TEMPERATURE EFFECTS.

ACCEPTANCE TEST
ALL WELDS X-RAY INSPECTED, PROOF AND LEAK TESTS PERFORMED OQURING

ACCEPTANCE,

GROUND TURNAROLUND

VA2BB0.130 PERFORMS FUNCTIONAL TEST OF RCS INTERCONNECT VALVE RELIEF
OEVICE AT TEN FLIGHT INTERVALS.

¥AZBED. 130 REQUIRES CONTINUOUS [NTERMAL POD PURGE TO LIMIT CORROS (0ON
FROM MINOR PROPELLANT LEAKAGE WHEN POQ IS OFF ORBITER,
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MODE
NUMEER: 03-3-2102-01

Y43CBO.160 PERFORMS FUNCTIONAL TEST OF CROSSFEED VALVE RELIES CEVICE
| ON CONTINGENCY.
43030.210 PERFORMS FIRST FLIGHT IATERNAL LEAK CRECKS.
¥43€80.215 PERFORMS PERICOIC _EAK CRECK OF FLANGE ZEALS EVERY “TFTH
FLIGHT.
Y43CBO.250 TOXIC WAPOR LEAK CHECK OF CROSSFEED LINE FIRST FLIGHT AND
CONTINGENCY .
V43CE0.120 PERFORMS STATIC AIR SAMPLE OF POC THE SECOND FLIBRT 4MD
EVERY FLIGHT THEREFGRE.

WHEN POQ TS IMSTALLED ON QRBITER POD PURBE RECULREMENTS ARE JEFINED INM
vOBSAGH 010 {OLFY, vABAGA.Q20 (OPF}, VOSAGOD.O3C(VAB). AND VCSAGO,Z40
{PAl}.

MONITORING OF LINE PRESSURES TH FLIGHT FOR EVIDENCE 3F LEAKAGE WILL BE
POSSIBLE WHEM PRESSURE TRANSDUCER INWSTALLATICN IN CROSSFEED LINE (MCR
111103 [5 ACCOMPLISHED.

(C) TNSPECTION:

RECETVING INSPECTION
. MATERTALS AND PROCESSES CERTIFICATIONS AND MECHANTCAL PRAPERTIES OF
. MATERTALS ARE WERIFIED BY INSPECTION.

CONTAMINATION CONTROL
CLEANLINESS TO LEVEL 200 FOR MMH AND 200A FOR NTO AND CORROSTON
PROTECTION PROVISIONS ARE WERIFIED BY INSPECTION.

ASSEMBLY / INSTALLATION

MANUFACTURING, ASSEMBLY AND IHSTALLATIUH PROCEDURES ARE VERIFIED BY
INSPECTICN. CRIT[EAL DIMENSIONS AND SURFACE FINISHES ARE WERTIFIED BY
INSPECTION. DIMENSIONAL AND WISUAL INSPECTIONS ARE PERFORMED OURING
FABRICATION AND ASSEMBLY.

NOGNDESTRUCTIVE EVALUATION
RADIOGRAPHIC INSPECTION OF WELDS IS VERIFIED BY INSPECTION.

CRITICAL PROCESSES
THE WELDS PROCESS AND VERIFICATION THAT WELDS MEET SPECIFICATION
REQUIREMENTS ARE VERIFIED BY INSPECTION.

TESTING
TEST EQUIPMENT AND TOOL CALIERATION ARE VERIFIED BY INSPECTION,
ACCEPTAMCE TEST IS VERIFIED BY INSPECTION.

HANDLING /PACRAGING
HANDLING, PACKAGING, STORAGE AND SHIPPING REQUIREMENTS ARE vERIFIED BY

. THSPECTION.
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FAILURE MOOES EFFECTS AMALYSIS (FMEA) -- CRITICAL FAILURE MODE
KUMBER: 03-3-2102-01

{D) FATLURE HISTORY:
CAR 4D0513 RECORDED 4 WELD LESK DETECTED AT KSC oM THE Tv-132 2H ONS
FUEL CROSSFEEC LINE THAT HaD BEEN WELDED AT PALMDALE DURING T-F o%-102
AA MCO. THE FAILURE WAS ATTRI3UTED 70 WORKMANSHIP AND 5 UNIGUE 77 v-
102. THE QEFECTIVE WELOS WERE CUT OUT AND REWELDED. ALL PALMDALE WE.D
X-RAYS WERE REVIEWED. ONE ADDITIONAL DEFECTIVE WELD WAS REFAIRED AND

X-RAY ACCEPTED.

(£) OPERATIONAL USE:

FROCZDURE N PLACE FOR VERIFICATICN OF CRCSSFEED LINE PRESSURE FRICR 0
PERFORMING INTERCONNECT JR NON-CRITICAL CROSSFEED OPERATION TO avOld
POTENTIALLY DAMAGING PRESSURE SURGES. GEVIDENCE OF LTAKASE AQULD RESULT
IN ISOLATION OF CROSSFEED LINZ AND MEXT PLS ENTRY.
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RELIABILITY ENGINEERING: J, N. HART
DESIGN ENGINEERING ¢ 0. W, CARLSON
QUALITY ENGINEERING : 0. J. BUTTHER
MASA RELIABILITY ;

NASA SUBSYSTEM MAMAGER

NASA QUALITY ASSURANCE




